A Gram-stain-negative, rod-shaped, aerobic and motile bacterial strain, DHOK13 T , was isolated from the forest soils of Dinghushan Biosphere Reserve, Guangdong Province, PR China (112 31¢ E, 23 10¢ N). It grew optimally at 28-33 C and pH 7.0-7.5. The main fatty acids were C 16 : 0 , C 17 : 0 cyclo, C 19 : 0 cyclo!8c, summed feature 2 (C 12 : 0 aldehyde and/or unknown 10.9525) and summed feature 8 (C 18 : 1 !7c and/or C 18 : 1 !6c). The organism contained ubiquinone Q-8 as the predominant isoprenoid quinone. The total DNA G+C content of strain DHOK13
, was isolated from the forest soils of Dinghushan Biosphere Reserve, Guangdong Province, PR China (112 31¢ E, 23 10¢ N). It grew optimally at 28-33 C and pH 7.0-7.5. The main fatty acids were C 16 : 0 , C 17 : 0 cyclo, C 19 : 0 cyclo!8c, summed feature 2 (C 12 : 0 aldehyde and/or unknown 10.9525) and summed feature 8 (C 18 : 1 !7c and/or C 18 : 1 !6c). The organism contained ubiquinone Q-8 as the predominant isoprenoid quinone. The total DNA G+C content of strain DHOK13
T was 62.0 mol%.
Phylogenetic analysis of the 16S rRNA gene, as well as the sequence of the partial housekeeping genes, gyrB and recA, showed consistently that strain DHOK13 T formed an independent cluster with Paraburkholderia phenazinium LMG 2247
T . DNA-DNA hybridization studies showed relatively low relatedness values (39 %) of strain DHOK13
T with P. phenazinium LMG 2247
T . The phenotypic, chemotaxonomic and phylogenetic data showed that strain DHOK13
T represents a novel species of the genus Paraburkholderia for which the name Paraburkholderia pallidirosea sp. nov. is proposed. The type strain is DHOK13 T (=KCTC 42626 T =LMG 28846 T ).
The genus Burkholderia belonging to the family Burkholderiaceae was first proposed by Yabuuchi et al. (1992) and then emended by Gillis et al. (1995) . More than 100 species of the genus Burkholderia have been described, which made it one of the most populous bacterial genera. However, phylogenetic studies based on 16S rRNA and several house-keeping genes have shown the genus Burkholderia was not monophyletic. It contained at least two phylogenetic clades: one comprising mainly plant and animal pathogens and the other consisting of environmental and plant-associated bacteria (Estrada-de los Santos et al., 2013; Gyaneshwar et al., 2011) . Sawana et al. (2014) proposed establishing a new genus Paraburkholderia to host the species of the second clade with Paraburkholderia graminis as the type species. Recently, 11 species of the genus Burkholderia published during the period between the effective and valid publications of the new genus name Paraburkholderia were transfered to the new genus (Dobritsa & Samadpour, 2016) . Paraburkholderia cells are Gram-negative, non-fermentative, straight rods. All species of the genus can grow with the following substrates as sole carbon sources: glucose, glycerol, inositol, galactose, sorbitol and mannitol. The G+C content is 59.0-64.0 mol% (Gillis et al., 1995; Rusch et al., 2015) . At the time of writing, the genus has 66 species with validly published names, which comprise mainly bacteria isolated from soil, water and plants (including endophytes and legume nodulators). Some species of the genus Paraburkholderia have been confirmed to have N 2 -fixing ability (Chen et al., 2006; Sheu et al., 2013) , while some are remarkably tolerant of metals and metalloids (Estrada-de Los Santos et al., 2011), indicating that they may play important ecological roles. In this study, a bacterial strain, DHOK13
T , representing a novel species of the genus Paraburkholderia, s reported.
Strain DHOK13
T was originally isolated from a soil sample collected from the monsoon evergreen broad-leaved forest (MEBF) at Dinghushan Biosphere Reserve (DHSBR), Guangdong Province, PR China (112 31¢, E 23 10¢ N). DHSBR possesses three typical forest formations representing the early, middle and late successional stages of the forest: the pinus massoniana forest, the pine and broad-leaved mixed forest, and the MEBF. The pH value of the soil sample from which DHOK13 T was isolated was approximately 4.0. The bacterium was isolated using the following method: 5 g soil sample was thoroughly suspended in 100 mM phosphate buffered saline (pH 7.0) and 100 µl of the suspension was spread on full-strength R2A agar (Difco) plates after serial dilution. The resulting colonies were purified by transferring them onto new plates and then incubating for another 3 days at 28 C. The following strains: P. phenazinium DSM 10684 T , P. sediminicola LMG 24238 T and P. ginsengisoli KCTC 12389 T , which are closely related to DHOK13 T , were used as references in this study. DHOK13
T and the reference strains were routinely cultured on R2A agar (Difco) plates and incubated aerobically at 28 C for at least 3 days, unless indicated otherwise.
The 16S rRNA gene sequence of strain DHOK13
T was amplified from bacterial genomic DNA, which was extracted using a commercial genomic DNA-extraction kit (GeneStar), by PCR using the 16S rRNA gene universal primers, 27F and 1492R (Lane, 1991) . The gyrB and recA gene sequences were amplified, as described by Spilker et al. (2009) with slight modifications: the 25 µl PCR consisted of 1Â PCR buffer (Qiagen), 1 U Taq polymerase (Genstar), 250 mM each dNTP (Genstar), 1 mM gyrB or recA primers and 2 µl of genomic DNA of DHOK13 T . The sequences of the 16S rRNA (1446 bp) gene and two house-keeping genes, gyrB (677 bp) and recA (632 bp), were first analyzed by BLAST in NCBI (http://www.ncbi.nlm.nih.gov) to determine the most closely related type strains. Phylogenetic analysis of the sequences was performed using MEGA version 5.0 software (Tamura et al., 2011) . Phylogenetic trees based on 16S rRNA gene sequences were reconstructed with neighbour-joining (NJ) (Saitou & Nei, 1987) , maximum-likelihood (ML) and maximum-parsimony (MP) methods. Phylogenetic trees, based on each of the partial sequences of gyrB and recA as well as the concatenated partial gyrB and recA gene sequences, were reconstructed with the ML method and the GTR (General time reversible) model. The DNA G+C content was determined by means of HPLC analysis of deoxyribonucleosides as described by Mesbah et al. (1989) . DNA-DNA hybridization between DHOK13 T and P. phenazinium LMG 2247 T was performed according to the fluorometric microwell method (Ezaki et al., 1989) using five replications for each hybridization reaction.
Cell morphology and the presence of flagella was investigated by transmission electron microscopy (JEM-1400) with cells grown for 2 d at 28 C on R2A agar. Growth on nutrient agar (NA), Luria-Bertani (LB) agar, TSA, R2A agar and MacConkey agar was also evaluated at 28 C after 5 days of incubation. Motility was checked by needle stab inoculation in semisolid R2A agar. Catalase activity was determined by assessing bubble production in 3 % (v/v) H 2 O 2 , and oxidase activity was determined using oxidase test strips [1 % (w/v), tetramethyl-p-phenylenediamine]. The hydrolysis of starch was determined using standard methods (Smibert & Krieg, 1994) . Other biochemical tests were performed using API 20NE and API 50CH strips (bio-M erieux), according to the manufacturer's instructions and incubating for 48 h at 28 C. Enzyme activities were determined using API ZYM kits. Growth at 4, 10, 16, 23, 28, 33, 37 and 42 C and pH 5.0-11.0 (intervals of 0.5) was assayed after 5 days of incubation. The pH values were achieved by adjusting the media with the following buffers: citric acid/ Na 2 HPO 4 buffer for pH 5.0-7.0, Tris-HCl buffer for pH 7.5-10.0 and 2M NaOH for pH 11.0. Salt tolerance was tested in R2A broth supplemented with 0-5 % (w/v) NaCl at 0.5 % intervals after 3 days of incubation at 28 C.
The cellular fatty acids of strain DHOK13 T and the reference strains were analysed using biomass collected from batch cultures grown on R2A agar at 28 C for 48 h. Fatty acid methyl esters were obtained from 40 mg cells by saponification, methylation and extraction using minor modifications of the method of Miller (1982) and Kuykendall et al. (1988) . The fatty acid methyl ester mixtures were separated using the Sherlock Microbial Identification System (MIDI; Sasser, 1990) .
Cells used for polar lipid analysis of DHOK13
T were grown on R2A plates and incubated at 28 C for 3 days. Polar lipids were extracted and loaded onto thin layer silica gel 60 plates (Merck). Two-dimensional migration was performed on each plate using chloroform/methanol/water (65 : 25 : 4, by vol.) as the first solvent and chloroform/acetic acid/methanol/water (80 : 18 : 12 : 5, by vol.) as the second solvent (Collins & Jones, 1980) . Total polar lipids were revealed by spraying with ethanolic molybdatophosphoric acid; other plates were sprayed with ninhydrin for aminolipids. The quinones were isolated according to the methods of Minnikin et al. (1984) and separated by HPLC (Kroppenstedt, 1982) .
The BLAST analysis showed that the 16S rRNA gene sequence of DHOK13
T had highest similarity (98.47 %) with P. phenazinium LMG 2247 T , which indicated that it may be a novel species based on the newly proposed cut-off threshold of 16S rRNA gene sequence similarity of 98.65 % for species delineation (Chun & Rainey, 2014) . Phylogenetic analysis, based on 16S rRNA gene sequences, using the NJ, ML and MP methods showed consistently that DHOK13
T formed an independent cluster with, but distinghuished clearly from, P. phenazinium LMG 2247
T within the genus Paraburkholderia (Figs 1, S1 & S2, available in the online Supplementary Material). The overall topologies of the phylogenetic trees based on a partial gyrB (Fig. S3) and recA (Fig. S4 ) genes, and the concatenated versions of them (Fig. 2) were similar to those of 16S rRNA gene sequences, supporting the conclusion outlined above, which was based on the 16S rRNA gene data. The DNA-DNA hybridization study showed a relatively low relatedness value (39 %) of strain DHOK13
T . The genomic DNA G+C content of strain DHOK13
When plated onto fresh R2A solid medium, the colonies presented as light pink and turned light grey 48 h after inoculation. Colonies were circular, smooth and convex with diameters of 5-10 mm. Cells were Gram-stain-negative, aerobic, motile rods, 1.0-2.5 µm long and 0.5-0.7 µm wide with unipolar flagella (Fig. 3) . The strain grew well on R2A, TSA, LB, NA and MacConkey media supplemented with 1.5 % agar. Strain DHOK13
T exhibited negative reactions for starch hydrolysis, oxidase and catalase activities. Growth occurred at 16-37 C (optimum 28-33 C), pH 4.0-8.0 (optimum 7.0-7.5) and with 0-1.5 % (w/v) NaCl (optimum 0 %). More detailed physiological characteristics of strain DHOK13
T are summarized in the species description, and differential characteristics are compared with those of closely related species of the genus Paraburkholderia in Table 1 .
The cellular fatty acid profile of strain DHOK13 T was generally similar to those of the closely related species of the genus Paraburkholderia (P. phenazinium DSM 10684 T , P. sediminicola LMG 24238 T and P. ginsengisoli KCTC 12389 T ), with C 16 : 0 (11.0 %), C 17 : 0 cyclo (2.1 %), C 19 : 0 cyclo!8c (8.5 %), summed feature 2 (12.3 %) and summed feature 8 (18.2 %) as the major cellular fatty acids. However, it differed from the type species by having larger amounts of C 16 : 1 2-OH (6.0 %), C 16 : 0 2-OH (4.2 %) and C 18 : 1 2-OH (3.4 %) ( Table 2 ). The organism contained ubiquinone Q-8 as the predominant isoprenoid quinone. Strain DHOK13
T exhibited a complex polar lipid profile consisting of phosphatidylethanolamine (PE), phosphatidylglycerol (PG), diphosphatidylglycerol (DPG), and two unidentified aminophospholipids (APLs) as the major polar lipids. It differed from the closely related species P. phenazinium DSM 10684
T by having an unidentified aminolipid (AL1), but lacking another unidentified aminolipid (AL2) (Fig. S5) .
The genotypic and phenotypic data given above clearly demonstrate that strain DHOK13
T represents a novel species of the genus Paraburkholderia, for which the name Paraburkholderia pallidirosea sp. nov. is proposed.
Description of Paraburkholderia pallidirosea sp. nov.
Paraburkholderia pallidirosea (pal.li.di.ro¢se.a. L. adj. pallidus pale; L. adj. roseus pink; N.L. fem. adj. pallidirosea pale pink).
Cells are Gram-stain-negative, aerobic, motile rods, 1.0-2.5 µm long and 0.5-0.7 µm wide with unipolar flagella. Colonies grow on R2A agar plates and are smooth, circular and pale pink within 48 h; after this time they turn light grey. The strain grows well on R2A, TSA, LB, NA and MacConkey media supplemented with 1.5 % (w/v) agar. DHOK13 T exhibits negative reactions for starch hydrolysis, and for 
